Summary
Anaesthesia by halothane and puncture of the jugular vein through a small skin incision gives good blood samples with narrower normal ranges than those usually quoted, especially for leucocyte counts.
Many,
indeed most, published papers on the haematology of circulating blood in rats make no mention either of the site from which samples are taken or of the method, if any, of anaesthesia. We have investigated the effects of varying the sampling site and the method of anaesthesia, and propose a method for taking blood samples under anaesthesia which appears to give repeatable results. By adopting this method as standard a laboratory can quickly obtain for its own currently used strains at any microbiological status a set of reference figures having a relatively narrow range.
Materials and methods
The rats used were LAC/P stock, 6 weeks of age and weighing 140-160 g unless otherwise specified. Anaesthesia was applied by using the appropriate methods described by Green (1979) . Injectable anaesthetics were administered by intraperitoneal injection at the dose rate recommended by the manufacturer.
Most blood samples were of 0·5 ml volume and were taken from the jugular vein by a modification of the method of Kassel of Levitan (1953 (Archer, 1977) . Each result shown is derived from the haematological examination of 6 animals.
Results
Effects of different anaesthetics on the constitution of samples of circulating blood 6 different anaesthetic agents were used, being chosen as amongst those likely to be in frequent use. Blood samples were taken from the jugular vein save in the case of anaesthesia with 1: I mixture of CO 2:0 2' In this latter case only the cardiac route was used, as being most rapid, since after removal from the induction chamber the animal remains anaesthetized for only about 20-30 s.
As indication of changes in the blood samples, full haematological examinations were made. In this paper
.. .>: Fig. 4 . Leucocyte counts under halothane anaesthesia from different sites (x l09/litre ± I sd). In the case of bleeding from the tail no anaesthetic was used. Fig. 3 . Erythrocyte counts under halothane anaesthesia from different sites (x IOl2/1itre ± I sd). In the case of bleeding from the tail no anaesthetic was used.
16 14 the jugular vein with halothane anaesthesia (Fig. 3) . When leucocytes are considered there were substantial differences (Fig. 4) . The limited investigation of samples from the retroorbital plexus was made on rats 10 weeks old compared to a special control group of similar aged rats bled from the jugular vein. It will be seen that these methods give very closely similar results (Figs 5 and 6) .
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.>: 18 erythrocyte counts are used as the most reproducible measure of changes in red cells, and total leucocyte counts for the white cells. Erythrocyte counts obtained with tribromoethanol and with CO 2 :0 2 were higher than with the other 4 agents used (Fig. 1) . The highest and by far the most variable leucocyte counts were obtained with ether, perhaps the anaesthetic most frequently used in laboratory animals (Fig. 2) . From these findings it is clear that halothane is towards the middle of the group and has a relatively small standard deviation, and methoxyflurane has a very small standard deviation. For the further work reported in this paper halothane anaesthesia was regularly used, except for blood samples from the tail which were taken without anaesthetic. 
Discussion
It is clear that there may be very profound effects upon the constitution of samples obtained under different anaesthetics and at different bleeding sites. These findings may well partly explain the very wide 'normal' ranges reported bearing in mind that it is not usual to mention how the specimens were taken or even if any anaesthesia at all was used. A further factor is the microbiological status of the animals examined: this has not been considered here since all the rats used were from the same colony over a period of some 8 weeks and without overt sign of any infectious disease.
To achieve reproducible results in haematological examinations.
both standardization and adequate quality control of the tests are mandatory.
At this laboratory we now prefer to take blood samples for cellular haematological examination from the jugular vein under halothane anaesthesia.
Using this method it is possible to take weekly blood samples. using alternately the veins of either side. without detriment to the subjects. The use of a major vein as a source of blood samples is widely practised in medicine. both human and veterinary. and is generally regarded as being both representative of the circulating venous blood and closely repeatable.
Special mention should be made of the use of the retroorbital plexus. To the present authors it is objectionable to interfere with the orbital fossa in order to obtain blood. but it has to be said that the method yields good samples closely similar to samples from the jugular vein. Furthermore.
with suitable skill. it can be rapidly applied even in the conscious animal. On the other hand. damage to the orbit or the optic nerve sometimes occurs and the method is quite unsatisfactory under deep anaesthesia where the venous pressure is reduced. ]n the rat jugular puncture is easy. repeatable and free from all these objections.
